Activated Ras enhances insulin-like growth factor I induction of vascular endothelial growth factor in prostate epithelial cells.
Mutations in the three closely related RAS genes, HRAS, KRAS, and NRAS are among the most common mutations found in human cancer; reaching 50% in some types of cancer, such as colorectal carcinoma, and 10% in prostate cancers. The activated Ras proteins produced by these mutations can, among other cellular changes, increase vascular endothelial growth factor (VEGF) production. Moreover, tumors bearing RAS gene mutations are more vascular than tumors without RAS mutations. We find that, in prostate epithelial cells, the introduction of an activated HRAS causes cells to produce VEGF in response to insulin-like growth factor I (IGF-I). In comparison, cells lacking an activated Ras are unable to produce VEGF in response to IGF-I. This effect of Ras may occur through stabilization of a second messenger protein, insulin receptor substrate 1, that mediates PI 3-kinase-dependent signaling. Because IGF-I is a paracrine/endocrine hormone that has been associated with increased risk for several types of cancer, these results suggest a novel interrelationship between oncogenic conversion of a cellular gene such as HRAS, and IGF-I produced locally for normal tissue homeostasis.